 197.1, 142.6, 133.7, 133.2, 132.7, 130.3, 
General information
Thin layer chromatography (TLC) employed glass 0.2 mm silica gel plates. The purity determination of the substrates and reaction monitoring were accomplished by TLC on silica gel polygram SILG/UV 254 plates. NMR spectra were recorded for 1 H NMR at 400 MHz, 13 C NMR at 100 MHz and 19 F NMR at 376 MHZ on a Bruker AVANCE 400 MHz spectrometer. Chemical shifts (in ppm) were referenced to tetramethylsilane (δ = 0 ppm) as an internal standard in CDCl 3 .The multiplicities are reported as follows: singlet (s), doublet (d), doublet of doublets (dd), triplet (t), quartet (q), multiplet (m). Coupling constants are reported in Hertz (Hz). Melting points (uncorrected) were determined on micro melting point apparatus. High resolution mass spectra were recorded in the EI mode on Waters GCT Premier TOF mass spectrometer. GC-MS measurements were performed with an Agilent 7890A gas chromatography using a Agilent 19091S-433 column (30 m x 0.25 mm (i.d.), 0.25 mm) and Agilent 6120 mass spectrometer. Flash column chromatography was performed on silica (200-300 mesh) with petroleum ether/ethyl acetate as eluent. The substrates of 1a, 1d, 1e, 1f, 1u were commercial available.
General experimental details for the substrates
A typical procedure for the synthesis of 7-methyl-1-tetralone: Under an Ar atmosphere, AlCl 3 (13.32 g, 0.1 mol) was added to the suspension of toluene (6.2 mL, 0.05 mol) and succinic anhydride (5.32 g, 0.05 mol) in 40 mL of ClCH 2 CH 2 Cl. The mixture was stirred at r.t. overnight and quenched out by water (20 mL) and separated. The organic layer was based with NaOH (1 M) (50 mL) and separated. Then, the aqueous layer was neutralized by HCl (6 M) (10 mL) and white solid was participated from the solution. The mixture was filtered and the white solid was washed with water, dried in vacuum afford white solid 7.32g, yield 76%. A mixture of the white solid (7.32 g, 0.04 mol), potassium hydroxide (6.73 g, 0.12 mol) and 80% of hydrazine hydrate (6.0 mL, 0.10 mol) in 30 mL of triethylene glycol was stirred at 110 o C for 4 h. Then the mixture was slowly heated to 190 o C to remove the excess of hydrazine hydrate. And heating was continued for 4 more hours. The solution was cooled, poured into ice water (20 mL) and washed with ethyl acetate (20 mL). The aqueous layer was neutralized by HCl (6 M) (10 mL) and extracted with ethyl acetate (30 mL x 3). The combined organic layers were washed with water (10 mL x 2), dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel using petroleum ether/ethyl acetate as eluant to give white solid 4.9 g, yield 69%. Then white solid (4.9 g, 27.5 mmol) was added to a stirred solution of PPA (10 mL) at 80 o C. The mixture was stirred at 80 o C for 40 min and poured into ice water (20 mL). The solution was extracted with ethyl acetate (30 mL x 2). The combined organic layers were washed with saturated aqueous Na 2 CO 3 (20 mL x 2) and water (10 mL) , dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel using petroleum ether/ethyl acetate as eluant to give the product of 7-methyl-1-tetralone 3.9 g, yield 89%.
Patassium carbonate (0.51 g, 3.7 mmol) was added to the solution of 6-hydroxy-1-tetralone (0.30 g, 1.85 mmol) in 5 mL of acetone which was stirred at r.t. for 40 min. Then iodo alkyl (0.74 mL, 7.4 mmol) was slowly dropped into the suspension, and the mixture was reflux for 6 h. When the reaction was completed, the mixture was evaporated to remove the solvent of acetone and extracted with ethyl acetate (10 mL x 3). The combined organic layers were washed with brine (10 mL) , dried over anhydrous Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel using petroleum ether/ethyl acetate as eluant to give the product, yield 98%. 
Characterization Data for the substrates 7-Methyl-3,4-dihydronaphthalen-1(2H)-one (1b)

2,3-Dihydrophenanthren-4(1H)-one (1r)
White
